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Let G = [V, E] be a finite undirected graph with n vertices. By a coloring 
of G by ?t colors (2~ a positive integer) we mean a mapping f : V---~ {1, 2,...,A} 
such that f (x)  ~= f (y )  whenever (x, y) ~ E. By a coloring partition of G 
we mean a partition 
v=Luv~u. . .uv~ (1) 
into non-void mutually disjoint classes such that no class contains an 
edge of G (treated as a 2-point subset of V). 
Let us denote the number of coloring partitions (1) into g (indistin- 
guishable) classes by ag, Each of them corresponds to 
(~) g! = A(A -- 1) ... (,~ g + 1) = ()0g 
colorings by A ~ g colors. Hence, the number of colorings of G by ~ colors 
is equal to 
Ma()l) = ~ ao(A)g = ag(A)a = bi;~' 
g=l g=l i=1 
as (A)g = 0 for g > A and ag = 0 for g > n. The polynomial Me(A) is 
called the chromatic polynomial of the graph G. 
R.C.  Read [2] has observed, inter alia, that "... when one has 
calculated a few chromatic polynomials.., the coefficients first increase 
in absolute magnitude and then decrease... But whether this is true for 
all chromatic polynomials is, as far as I know, still an open question." 
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THEOREM. Let Zi~=l ai(A)i be a chromatic polynomial. I f  ( j  q- 2) ~-1 ~ 2 n 
then al <~ a2 <~ "'" ~ aj .  
Proof. Given any coloring part i t ion into g -  1 classes one can 
produce some color ing part it ions into g classes splitt ing an arbitrary 
class into two new classes. I f  the original classes had n~, n2 ..... ng-1 
elements then the number  of  the new part it ions would be 
g--1 2,i __ 2 
E 2 i=1 
- -  ~> ~ (2 ~/tg-1) -- 2). 
Running over all the part it ions into g - -  1 classes we produce the same 
part i t ion into g classes at most (~) times. Then 
1 
ao >/ ~ " ao_ 1 9 ~- -~ (2 n/t~ - -  2) = ag_  i 9 
2 HI(o-l) --  2 
g 
As far as 2 n/tg-1) >/- g + 2, we have ag >/ag- t  9 Q.E.D. 
Finally, we remark that the definition and most of  the theorems on 
chromatic polynomials  (including the above) can be easily generalized 
to the case of  chromatic  set-systems defined by ErdSs and Hajnal [1]. 
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